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This study was conducted during November 2019 at the National Institute 
for Promotion of Horticultural Exports, University of Gezira, research farm 
to evaluate the efficacy of natural products of datura and neem leaf extracts 
against aphid (Aphis gossypii) in okra (the exported cultivar PusaSwani). 
The randomized complete block design (RCBD) was used with three 
replications to conduct the experiments. Four leaf extracts were used; 
Ethanloicdatura leaf extract, aqueous datura leaf extract, ethanolic neem leaf 
extract and aqueous neem leaf extract. The extracts were prepared and 
applied at a rate of 5 gm/L. The chloropyrifos 480 EC was used at a rate of 
3.6 gm/L as standard check. Three sprays were applied at ten days intervals. 
Pre and post counts were carried out and means number of aphid/leaf were 
recorded and subjected to analysis of variance and mean separations. 
Application of the organophosphoruschloropyrifos insecticide at a rate of 
3.6 gm/L resulted in reducing the population of the aphid from 1.3 to 1.2 
aphid/leaf in pre and post count spray respectively and it seems to be the 
most effective compared to other tested products. Application of the 
aqueous neem leaf extracts at rate of 5 gm/L succeeded in reducing the 
population from 1.5 to 1.4 aphid/leaf in the pre and post count spray, and it 
is the only natural products extracts that gave a positive response. 
Application of Ethanloic neem leaf extract at a rate of 5 gm/L succeeded in 
holding the population of the aphid constant at 1.6 aphid/leaf in the pre and 
post count spray, while application of both Datura extracts at a rate of 5 
gm/L has no effects on aphid population. 
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Vegetables are important food crops for the maintenance of health and prevention of diseases (Ekunwe, 
2018). The composition of okra pods  per 100 gm edible portion is water 88.6 g, energy 36 kcal, protein 
2.1g, carbohydrate 8.2 gm, fat 0.2 g, fiber 1.7 g, Ca 84 mg, P 90 mg, Fe 1.2 mg, β-carotene 185 g, 
riboflavin 0.08 mg, thiamin 0.04 mg, niacin 0.6 mg, ascorbic acid 47 mg (Sorapong, 2012). 
According to (FAOSTAT; 2016), Global production for okra approximately stands at 8,900,434 million 
tons grown on 2,157,961 hectares. The major producing countries include India (5,507,000 tons), Nigeria 
(1,978,286 tons), Sudan (287,000 tons), Mali (241,033), Pakistan (117,961 tons), Cote d’Ivoire (112,966 
tons), Ghana (66,360 tons), Egypt (55,166 tons), Iraq (123,583 tons), and Malaysia (55,856 tons). 
Sudan is an agricultural country, located closer to major Arab importing countries and not far from the 
major consumer markets in Europe. The prime location and the huge natural and human resources 
maximize and strengthen Sudan comparative advantage in agricultural production and allow for 
expansions of its export markets. Okra is produced in different parts of the Sudan and it was first 
introduced in the Sudan in the 19th century. It is one of the most important traditional vegetables in Sudan 
used almost in all parts of the country (El Tahir, 2018). Okra has great potential for export to many parts 
of the world and the crop is of high demand in the local market. 
Okra is infested by a complex of insect pests; Aphid, Whitefly, bollworm and flea beetle among which the 
aphid (Aphis gossypii) is the most destructive pests especially in winter season. Okra suffers extensive 
damage due to attack of Aphid which does not only reduce the yield but also leads to deterioration of fruit 
quality. There are more than 4,000 species of aphids, 250 of which are pests of plants. They infest a wide 
variety of ornamental plants and vegetable crops. Most aphids are specific to plant species, but some 
species attack a wide variety of hosts (Boukria, 2019). 
The indiscriminate use of chemical insecticide has given rise to many well-known and serious problems 
such as the risk of development of insect resistance and insecticidal residual for humans and the 
environment. Plants products are considered as alternatives to conventional insect-control agents as they 
constitute a rich source of active chemicals against number of species including specific target insects and 
are often biodegradable to non-toxic products. Plants based insecticides have little or no negative effect on 
the agricultural environment. The knowledge and use of plant material to protect plant against pest 
damage has been in existence for decades. Neem products work as insect growth regulators, anti-feedings, 
oviposition deterrents, sterilants, repellents and comprise residual insecticidal properties (Nahilet al., 
2020). 
Winter okra production in Sudan coincides with scarcity in the European markets and unfortunately it is 
subjected a heavy infestation of aphid during this period. Therefore application of botanical extracts 
represents a suitable alternative to control aphid during winter season. The objective of this research study 
is to evaluate the performance of datura and neem leaf extract against aphid in okra compared to 
chloropyrofis insecticide. 
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2. MATERIALS AND METHODS 
Field experiments 
This study was conducted to evaluate the toxic effect of the natural products datura and neem leaf extracts against 
aphid in okra compared to chloropyrifos insecticide. Okra seeds of the export cultivar PusaSwani was planted in 
November 2019 at the National Institute for Promotion of Horticultural Exports, University of Gezira, research 
farm. Randomized Complete Block Design (RCBD) was used with three replications to run the experiment. All 
cultural practices were done as recommended. 
Preparation of plant extracts 
Aqueous and Ethanolic extraction of datura and neem were carried out at the chemistry laboratory, Faculty of 
Agricultural Sciences, University of Gezira.    Leaves of Datura and Neem were collected, dried under shade and 
were ground to fine powder (60 mesh screen).  
Two hundred g of each of datura and neem leaves were separately extracted with ethanol (95%) in a 
soxhletextraction apparatus for 8 hours (Nheed et al., 2000), after that the mixture was filtered using Whatman No. 
42 filter paper. The extracts were concentrated on rotary evaporator. A volume of 150 ml of each neem and datura 
was obtained as the stock solution to be used against the target insect. The same procedures were followed to obtain 
the aqueous stock solution of both datura (190 ml) and neem (170 ml), using one litter of water instead of ethanol.  
Preparation of the concentrations 
Five concentrations were prepared to be applied against aphid in okra to evaluate the efficacy of the tested products 
as follows:  
− Ethanolicdatura leaf extract (EDLE) at a rate of 5 gm /L. 
− Aqueous datura leaf extract (ADLE) ata  rate of 5 gm/L. 
− Ethanolic neem leaf extracts (ENLE) at a rate of 5 gm/L. 
− Aqueous neem leaf extracts (ANLE) ata  rate of 5 gm/L. 
− Chlorpyrifos 480 EC ata  rate of 3.6 gm/L. 
−  Control. 
Application of the tested products  
Three sprays of each of the tested products were applied atten days intervals. The volume of the solution of each 
spray was adjusted and the spray was conducted using knapsack sprayers. The first spray was applied on 11/2/2019.  
Data collection and analysis  
Pre and post spray countsof aphid were carried out for each treatment.Post counts were carried after 24 hours from 
the first application where tentagged plants were taken to investigate the population of aphid.Five leaves were taken 
from each plant to express the final results as mean number of aphid/leaf. The collected data was transformed using 
the equation √𝑥 + 0.05 and subjected to analysis of variance using statistic X8 program. Duncan’s multiple range 
test (DMRT) was used for mean separations.  
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3. RESULTS AND DISCUSSION 
Performance of the tested products 
In the first spray, the population of the aphid in the post spray count is higher than in the pre spray count 
in both datura extracts, indicating that the concentration used (5 g/L) is insufficient to induce toxic effect 
on the aphid pests. While application of the Ethanolic neem leaf extract (ENLE) and aqueous neem extract 
(ANLE) at rate of 5 gm/L reduce the population of aphid from 2.2 to 1.7 aphid/ leaf and from 1.7 in the 
pre spray count to 1.3 aphid/leaf in the post spray count, respectively as shown in table (1). 
Regarding the second spray, the same trend was observed in datura extracts in addition to (ENLE) hence 
the population of aphid in the post spray count is more than in the pre spray count as shown in table (2).  
Table 1.Meannumber of aphid/leaf for the pre and post spray counts among the different treatments (9- 
11/2/2019). 
Post-count No. 1 Pre-count No. 1 Treatment 
3.66 (2.0) b 2.00 (1.7) a EDLE   
3.66 (2.4) b 3.00 (2.0) a ADLE 
2.00 (1.7) b 3.00 (2.2) a ENLE 
1.66 (1.3) b 2.33 (1.7) a ANLE 
1.00 (1.3) b 1.33 (1.7) a Chloropyrifos 480 EC 
9.33 (3.0) a 4.00 (2.3) a Control  
0.29 0.31 SE± 
26.76 29.88 CV% 
* Means followed by the same letter(s) were not significantly different at (P≤0.05). 
*Data between parentheses was transformed data. 
Table 2.Mean number of aphid/leaf for the pre and post spray counts among the different treatments (19- 
21/2/2019). 
Post-count No. 2 Pre-count No.  2 Treatment 
1.33 (1.3) a 1.00 (1.0) b EDLE   
2.66 (1.7) a 1.00 (1.0) b ADLE 
4.00 (2.0) a 1.66 (1.7) ab ENLE 
2.66 (1.8) a 1.00 (1.7) ab ANLE 
1.33 (1.3) a 1.66 (1.3) ab Chloropyrifos  480 EC 
3.66 (2.0) a 4.00 (2.0) a Control  
0.23 0.22 SE± 
24.49 27.30 CV% 
* Means followed by the same letter(s) were not significantly different at (P≤0.05). 
*Data between parentheses was transformed data. 
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In the third spray the population of aphid was constant at one aphid/leaf in the pre and post spray counts for both 
datura extracts. The observed response may be due to the gradual accumulation of the products in the leaves of the 
plants. 
Application of the Ethanolic neem extract, aqueous neem extract and chloropyrifos in the third spray reduce 
the population of the aphid from 1.3 to 1 aphid/leaf in the pre and post spray  counts as shown in table (3). 
Table 3. Mean number of aphid/leaf for the pre and post spray counts among the different treatments (29- 
31/2/2019).  
Post-count No. 3 Pre-count No. 3 Treatment 
0.66 (1.0) a 1.00 (1.0) a EDLE   
0.33 (1.0) a 0.33 (1.0) a ADLE 
0.66(1.0) a 1.00 (1.3) a ENLE 
0.33(1.0) a 0.66 (1.3) a ANLE 
0.66(1.0) a 1.00 (1.3) a Chloropyrifos  480 EC 
3.33(1.7) a 1.00 (1.3) a Control  
0.27 0.20 SE± 
42.43 31.46 CV% 
* Means followed by the same letter(s) were not significantly different at (P≤0.05). 
* Data between parentheses was transformed data. 
Fluctuations of pest 
Population of the aphid was decreasing starting from the first pre spray count moving to the second and 
third pre spray count in all treatments indicating that the tested products induce mortality but with varying 
degrees, the only significant differences in aphid population among the different treatments was observed 
in the pre spray count number 2 as shown in table (4). 
The same trend was observed in the post spray count, where the population of aphid was decreasing 
starting from the first post spray count reaching the third post spray count sprays, with significant 
differences in both the first and third post spray count (Table 5).  
Table 4.Mean number of aphid/leaf for the pre spray count among the different treatments. 
Mean Pre-count No. 3 Pre-count No. 2 Pre-count No.1 Treatment 
1.66(1.4) b 1.00(1.2) a 1.00(1.2) b 2.00(1.6) a EDLE 
1.33 (1.4) b 0.33(1.0) a 1.00(1.2) b 3.00(1.7) a ADLE 
2.00(1.6) ab 1.00(1.2) a 1.66(1.5) b 3.00(1.8) a ENLE 
1.66 (1.5) ab 0.66(1.0) a 2.00(1.6) ab 2.33(1.6) a ANLE 
1.33 (1.3) b 1.00(1.2) a 1.66(1.3) b 1.33(1.3) a Chloropyrifos 480EC 
3.00(1.8) a 1.00(1.2) a 4.00(2.1) a 4.00(2.1) a Control 
0.13 0.24 0.19 0.26 SE± 
15.14 39.39 22.33 27.26 CV% 
*Means followed by the same letter(s) were not significantly different at (P<0.05). 
* Data between parentheses, was transformed data. 
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0.12 0.24 0.23 0.21 SE± 
13.49 39.28 23.91 20.57 CV% 
* Means followed by the same letter (s) were not significantly different at (P<0.05). 
* Data between parentheses was transformed data. 
The overall performance of the tested products 
The highest population was recorded in the pre spray count (1.8) and post spray count (2.4 aphid/leaf) of 
the control, while the lowest population was recorded in the pre spray count (1.3) and post spray count 
(1.2 aphid/leaf) of the organohposphoruschloropyrifos as shown in Figure 1, indicating that chloropyrifos 
is the most effective products in controlling the aphid pest compared to the other tested products. The 
aqueous neem leaf extract came in the second category after chloropyrifos, hence its application reduces 
the population from 1.5 in the pre spray count to 1.4 in the post spray count. This finding is in agreement 
with several authors who reported that fatalitiescaused by neem extracts were well documented showing 
that neem-based products and certain botanicals had a good potential to minimize the populations of 
different aphid species by reducing their survival and productiveness with their physical and biological 
actions (Pavelaet al., 2004; Patil and Chavan, 2009; Nia et al., 2015; Sharma et al., 2016). Regarding 
ENLE, population of the pest was constant at 1.6 aphid/leaf in the pre and post spray counts. Results of 
this study showed that population of the pest in post spray count is more than that in the pre spray count in 
both  Datura extracts indicating  that application of Datura extract has no effect on aphid population 
 




Figure 1. Means of aphid/leaf in the pre and post spray counts in the different treatments. 
CONCLUSIONS 
Application of the organophosphoruschloropyrifos insecticide at a rate of 3.6 gm/L resulted in reducing the 
population of the aphid from 1.3 to 1.2 aphid/leaf in pre and post spray counts respectively and it is the most 
effective compared to the other tested products. 
Application of the aqueous neem leaf extracts at a rate of 5 gm/L also succeeded in reducing the population 
from 1.5 to 1.4 aphid/leaf in the pre and post spray counts and it is the only natural products extracts that gave 
a positive response. 
− Application of ENLE at a rate of 5 gm/L succeeded in retaining the population of the aphid constant at 
1.6 aphid/leaf in the pre and post count spray. 
− Results of this study showed that application of both Datura extracts at rate of 5 gm/L has no effects on 
aphid population. 
− Chloropyrifos seems to be the most effective against aphid followed by ANLE compared to the other 
treatments. 
− Further studies should focus on the application of both ANLE and ENLE in controlling aphid pest but 
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